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INTRODUCTION
The interferon inducing capacity of double-stranded polyribonucleotides ((I)n.(C)n, (A)n.(U)n, ...) depends on a number of structural determinants one of which is the presence of intact purine-pyrimidine base pairs in the interior of the double helix. Substitution of CH for either N-l , N-3, N-7 or N-9 of the purine moiety of (A)n or (I)n leads to a dramatic, if not complete, reduction of the interferon inducing ability of (A)n. Herein we describe the biological implications of another nuclear modification, substitution of nitrogen for CH-2 in the purine ring of (A)n and (I)n. The resulting (aza 
MATERIALS AND METHODS
The synthesis and physicochemical properties of (aza our interferon induction assays were constituted with homopolymers obtainAbbreviations (A)n, poly(adenylic acid); (C)n, poly(cytidylic acid); (I)n, poly(inosinic acid); (U)n, poly(uridylic acid); (G)n, poly(guanylic acid); (X)n, poly-(xanthylic acid); (aza 2 A)n, poly(2-azaadenylic acid); (aza 2 l)n, poly(2-azainosinic acid); (c 3 l)n, poly(3-deazainosinic acid); (c 7 A)n, poly(7-deazaadenylic acid); (c 7 l)n, poly(7-deazainosinic acid); (L)n, polylaurusin or polyformycin B; (ms 2 l)n, poly(2-methylthioinosinic acid); (dUz)n, poly-(2'-azido-2'-deoxyuridylic acid); (br 5 C)n, poly(5-bromocytidylic acid); (br 5 U)n, poly(5-bromouridylic acid); MuLV (Monoley), Moloney strain of murine leukemia virus; PRK, primary rabbit kidney; HSF, human skin fibroblast; MEM, minimal essential medium (Eagle's); PBS, phosphate buffered saline (Dulbecco's); Tm, temperature of thermal transition. Note : since the IUPAC-IUB Commission on Biochemical Nomenclature has already designated the "n" notation for anino, poly(2-azaadenylic acid) and poly(2-azainosinic acid) are abbreviated to (aza 2 A)n and (aza 2 l)n, and not to (n Nucleic Acids Research ed from P-L Biochemicals (Milwaukee, Wisconsin). The sedimentation values (s,g ) of these homopolymers were as follows : 9.4 S for (I)n, 10.0 S for (C)n, 9.8 S for (A)n and 7.0 S for (U)n. The homopolyribonucleotides cmployed in the reverse transcriptase and complement assays were purchased from Miles Laboratories (Elkhart, Indiana). The sedimentation values (S.Q ) of these homopolymers were as follows : 4.8 S for (I)n and 5.5 or 8.9 S ,for (A)n. Ultraviolet spectra and melting profiles were determined as described previously (10) . Interferon production was measured in (i) PRK (primary rabbit kidney) cells "superinduced" with cycloheximide and actinomycin D, and (ii) HSF (human skin fibroblast) cells (VGS strain) "primed" with human fibroblast interferon and "superinduced" with cycloheximide and actinomycin D. The exact methodology for monitoring interferon induction in PRK and HSF cultures has been described (4, 5, 11) . The techniques for evaluating the inhibitory effects of the compounds on complement activity and reverse transcriptase activity have also been described (6, 12) . The Moloney strain of murine leukemia virus (MuLV (Moloney)) (Electro-Nucleonics Laboratories, Bethesda, Maryland) served as source of both the reverse transcriptase and its template.
RESULTS AND DISCUSSION
Poly(2-azainosinic acid).poly(5-bromocytidylic acid). As revealed by mixing curves constructed at 10° (in 0.15M Na ), (aza Melting profile for an equimolar mixture of (aza 2 l)n + (C)n in Dulbecco'8 PBS. C)n after they had been mixed with (I)n (Table 1 ).
These data suggest that, under the mixing conditions employed, the initial In analogy to (I)n, (aza 2 l)n brought about a significant (50-fold) decrease in the interferon inducing capacity of (A)n.(U)n (Table I) In addition to the (aza 2 A)n-and (aza 2 l)n-derived complexes listed in Table 1 , various mixtures of (aza Interferon induction tests have also been performed with human diploid cells "primed" with human fibroblast interferon and "superinduced" with cycloheximide and actinomycin D (Table 2 ). In this highly sensitive induction system (11), synthetic homopolyribonucleotide duplexes such as (I)n. (Table 2) .
Anti-complement Activity. (I)n is a potent inhibitor of complement (6) . This anti-complement activity is fully retained upon substitution of CH for N-7 and only slightly reduced upon substitution of CH for N-3 (5).
As shown in Table 3 , (aza 2 l)n also inhibited complement activity, albeit to a lesser extent than (I)n. Even (aza 2 A)n displayed a slight anti-complement activity (Table 3 ). This contrasts with (A)n which is known not to affect complement activity at concentrations up to 400 ug/ml (6).
Inhibition of Reverse Transcriptase Activity. In a standard reverse transcriptase assay, which has been employed before (7, 12, 17) to demonstrate the inhibitory effects of (I)n, (c 7 l)n, (dUz)n and (ms Fig. 4A and B) . The inhibitory activity of (aza 2 l)n was dose-dependent, at least in the range of 2.5 to 160 ug/ml (Fig. 4B ) and compared favorably to the inhibitory activity of (I)n (Fig. 4A ) . Yet, (I)n is considered to be a relatively strong inhibitor of reverse transcriptase activity in assays in which the DNA polymerase is directed by an exogenous template:primer such as poly(A).oligo(dT) (18, 19) .
The inhibition of MuLV (Moloney) reverse transcriptase activity by (aza 2 l)n showed a dose-response relationship (Fig. 4B ) which was almost identical to that obtained previously for (ms + Faculty of Pharmaceutical Sciences, Osaka University, 133-1 Yamada-Kami, Suita, Osaka 565, Japan.
